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I. LOSSES CAUSED BY THE MOSAIC AND RED ROT
DISEASES OF SUGAR CANE
C. W. Edgerton, I. L. Forbes, and P. J. Mills
As sugar cane varieties are constantly changing in the State, it is necessary to
keep an accurate record each year of the disease reaction of the different commercial
and promising canes that are planted. Definite information regarding the resistance
or susceptibility of all the varieties to the different diseases becomes very important
at that time each year when it is necessary to make recommendations regarding the
release of new varieties, the possible abandonment of any of the old ones, and the
location and acreage in the State that should be planted with each variety. It is
necessary to obtain this information each year because, as is generally recognized
at the present time, the susceptibility of a variety to a disease may change from
year to year. When such information is available and a variety is known to be
slowly losing its resistance to a certain disease, it can gradually be dropped before
the planters have suffered any losses.
Continuing the work which has been in progress for a number of years, the
various commercial canes and many of the new seedlings have been tested in field
plats at Baton Rouge during the past two years. The object of these tests was to
obtain some information on the maximum loss which could be expected from the
mosaic and red rot diseases. The information which has been procured is presented
in a series of tables in this bulletin. From this information it is possible to draw
some very definite conclusions and make some recommendations applicable to the
immediate future.
EFFECTS OF MOSAIC ON YIELD
The results obtained from field tests of two years which were planned primarily
to determine the effect of the mosaic disease on the yield of the different commercial
varieties are of considerable interest. One test was started in the fall of 1934, and!
from this results were obtained on both plant and stubble cane. From the other test,
which was started in the fall of 1935, yields of plant cane have been obtained. In
both tests, seed cane 100 per cent infected with mosaic was planted in plots and
compared with others planted with seed cane free of the disease. Such tests should
give the maximum effect of the disease.
I. Effect of mosaic on yield of plant and stubble cane, 1935 and 1936: In the fall
of 1934 replicated plots at Baton Rouge were planted with mosaic-infected and
mosaic-free seed cane. Each plot consisted of a section of a row fifty feet in length
and was planted with 250 good eyes. The plant cane was harvested on November
17-18, 1935, and the stubble cane on October 27-28, 1936. The yields obtained are
included in table 1.
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Table 1. Yields of Plant and Stubble Cane in Plots Planted in the Fall
of 1934 Using Mosaic-Infected and Mosaic-Free Seed Cane
Yield of Plant Yield of Stubble
Condition Number L-ane iNov. lyjo k^ane v-/ct. z/-zo, iyj/
Variety of Seed Cane of Replications Tons per Acre Tons per Acre
.
Co. 281 .. . Mosaic-free .... 8 34.3 26.1
Mixed Soil . Mosaic-infected . 8 32.2 23.2
Co. 281 .. . Mosaic-free .... 4 22.7 22.8
Heavy Soil . Mosaic-infected . 4 21.9 20.8
Co. 290 .. . Mosaic-free .... 4 59.3 50.4
Mosaic-infected . 4 49.5 36.2
CP. 28-19 . . Mosaic-free .... 4 36.3 29.0
Mosaic-infected . 4 31.5 29.0
CP. 29-291 . Mosaic-free .... 3 41.0 33.2
Mosaic-infected . 3 35.2 30.2
CP. 29-320 . Mosaic-free .... 4 37.0 30.1
Mosaic-infected . 4 38.4 28.8
In general, with the exception of Co. 290, the results obtained in this test are in
agreement with those obtained in previous years. It is important to note that the
losses caused by mosaic to the stubble crop were no greater than to the plant cane.
II. Effect of mosaic on yield of plant cane, 1936. In the fall of 1935, replicated
plots were planted with ' mosaic-infected and mosaic-free seed as in the previous
year. Each plot was a section of a row fifty feet in length, and was planted with
200 good eyes. The plots were harvested on December 8-9, 1936. The yields
obtained are included in table 2. On account of the impossibility of obtaining
sufficient mosaic-infected seed cane, the important varieties CP. 28-11, CP. 29-320,
and CP. 29-116 were not included in this test.
Table 2. Yields of Plant Cane in Plots Planted in the Fall of 1935, Using
Mosaic-Infected and Mosaic-Free Seed Cane, Harvested December 8-9, 1936.
Germination
Condition of No. of Percentage Yield
SucroseVariety Seed Cane Replications May 11-13 Tons per Acre
Co. 281 . . | Mosaic-free . . . 5 23.0 33.6 10.46
Mixed Soil Mosaic-infected . 5 22.2 30.6 11.23
Co. 281 . . | Mosaic-free . . . 5 28.4 25.26 12.84
Heavy Soil | Mosaic-infected . 5 22.3 20.46 12.84
Co. 290 . . | Mosaic-free . . . 5 44.3 54.5 9.59
Mixed Soil | Mosaic-infected . 5 40.3 50.7 8.74
CP. 28-19 . | Mosaic-free . . . 5 26.0 38.12 13.84
|
Mosaic-infected .
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5 24.0 38.64 13.52
The results obtained with plant cane in 1936 were quite similar to those obtained
in previous years. With none of the varieties tested were losses appreciably greater
ihan in previous tests.
DISCUSSION OF MOSAIC TESTS
Several things of interest are shown in the results from the field tests. In
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figuring the actual importance of the mosaic disease at least three things must be
taken into consideration: (1) the actual loss resulting when 100 per cent of the
plants are infected and all remain infected through the growing season; (2) the
resistance shown by a variety to infection; and (3) the ability shown by the plants
of certain varieties to throw off the disease. Reduction in yield of infected plants
may be very marked, yet the plants of a variety may be so resistant to infection or
they may have the ability to recover to such a marked degree that the actual number
of infected plants in the field may be small. When this condition occurs a few badly
stunted stools will be observed, yet the actual reduction in yield of a whole field may
be very slight. These points are considered in the following discussion.
1. Actual redaction in yield from mosaic. Results on the effect of mosaic on
reduction in yield of some of the commercial canes have been obtained for several
years. In all cases the data were procured from plots planted with mosaic-infected
seed cane and should show the maximum effect from the disease. Data obtained at:
Baton Rouge are given in table 3.
Table 3. Reduction in Yield (per cent) in Plant Cane from Mosaic
at Baton Rouge
Variety Soil 1933 1934 1935 1936
Co. 290 Mixed Soil 0.8 16.5 6.9
Co. 281 Mixed Soil 0.8 9.2 6.1 8.9
Co. 281 Heavy Soil 3.5 19.0
CP. 28-19 Mixed Soil 13.2 + 1.3*
CP. 29-320 Mixed Soil +3.8*
CP. 29-291 Mixed Soil 32.9 14.1
CP. 28-70 (green mosaic) Mixed Soil 12.1
CP. 28-70 (yellow mosaic) Mixed Soil 31.8 61.4 49.5
* Increase in yield.
One thing of particular importance is brought out by the results presented in the
above table. The very valuable varieties Co. 281 and Co. 290 are injured by the
mosaic disease but the losses are not becoming greater from year to year. There is
also nothing to indicate that the losses will be any greater in the immediate future.
2. Varietal resistance to mosaic infection. Plants of some varieties do not
become infected with mosaic as readily as others and also some throw off the
disease after becoming affected. When considering the actual effect of the disease
on any variety, it is very important to know the percentage of the disease that
ordinarily occurs in fields which have been planted with both mosaic-infected and
mosaic-free seed cane. During the past two years such information has been obtained
in the plats at Baton Rouge. This information is presented in table 4.
A study of the above table will show that the varieties fall into three groups.
1. Those varieties which become infected readily and do not throw off the
disease after becoming infected. Such varieties show the most unsatisfactory behavior
towards mosaic. In this group are found the varieties Co. 281, Co. 290, and CP.
29-291. It should be noted that Co. 290 does not become infected as easily or as
quickly as Co. 281. The seedling CP. 29-291, although a very desirable cane in
many respects, will probably never be released, for no other reason than that it
falls in this group.
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Table 4. Percentage of Mosaic-Infected Plants in Plots Planted with
Mosaic-Infected and Mosaic-Free Seed Cane at Baton Rouge
Percentage Mosaic June 11, 1936
in Plats Planted with
Mosaic-free Mosaic-infected
Seed Cane Seed Cane
Percentage Mosaic Sept. 12, 1936
in Plats Planted with
Mosaic-free Mosaic-infected
Seed Cane Seed Cane
Co. 281—Mixed Soil 1 9.5 I 87.8 ! 14.0 100.0
Co. 281—Heavy Soil | 2.4 99.2 |
Co. 290 | 0.4 99.8 | 10.2 99.9
CP. 29-291 1 8.6 | 91.5 | 1
CP. 28-11 0.1 99.9
CP. 28-19 | 0.0 50.9 | 0.0 21.8
CP. 29-320 1 0.0
1 1
40.9 0.0 | 2.0
2. Those varieties which do not become infected readily but do not throw off
the disease after becoming infected. The mosaic could probably be controlled very
readily in such varieties by rogueing. In this group the variety CP. 28-11 should
apparently be placed.
3. Those varieties which do not become infected readily and also readily throw
off the disease after becoming infected. Varieties in this group show the
most satis-
factory behavior towards mosaic. Rogueing should control the disease readily in these
varieties and probably even this would not be necessary. In this group are found
the, at present, very valuable varieties CP. 29-19 and CP. 29-320.
Effects of Red Rot on Germination and Yield
Field tests to determine to what extent the red rot disease can reduce the yields
of the important cane varieties have been conducted during the past two
years at
Baton Rouge.
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The most serious effect of the red rot disease is the killing of the buds on the
seed cane. This means poorer germination, poorer stands in the field, and,
generally
speaking, decreased tonnage at harvest time.
In the tests at Baton Rouge, the stalks selected for planting were
inoculated at
planting time with a pure culture of the red rot fungus. Each stalk was punctured
with a specially made steel inoculator which left a clean cut hole into the center.
In this hole was placed the pure culture. Each stalk was inoculated in
two to
three places, depending on its length. Plats were planted with these inoculated
stalks
and others were planted for comparison with punctured but not inoculated
stalks.
In the spring the germination was obtained and in the fall the cane was
harvested
and weighed. _
The tests were conducted in a similar manner in both years, bach plat consisted
of a section of a row, fifty feet in length, and in each was planted seed cane
containing
200 to 250 good eyes. Five plats were planted with the inoculated cane
of each
variety and five with cane not inoculated. The results of tests in 1935 and 1936
are
included in table 5.
In judging the results given in the above table, it must be borne in mind that
reduction in yield does not necessarily have to be in proportion to the
reduction in
germination. Some varieties may show a marked reduction in germination, yet have
a sufficient number of stalks in the row at an early date due to very rapid
suckenng.
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Of the canes grown in the tests, only two, P.OJ. 213 and CP. 807, showed very
marked reductions in yield due to inoculation of the seed pieces with the red rot
disease. Of the other varieties, the ones which now comprise the larger part of the
plantings in the Sugar Belt, Co. 290 and CP. 28-19 seemed to suffer the worst in
the tests, while CP. 28-11 apparently did not suffer at all.
Table 5. Effect of Red Rot on Germination and Yield of Cane Varieties in
Plats at Baton Rouge in 1935 and 1936. Each Test Replicated Five Times.
—1935— 1936—
Treatment Germination Yield Germination Yield
Variety of Seed Cane Per Cent April 1 1 Tons per Acre Per Cent May 11 Tons per Acre
Co. 281 . . Not Inoculated 20.8 32.6 25.5 35.24
Inoculated 18.0 24.9 22.0 33.7
Co. 290 . . Not Inoculated 38.5 59.3 44.5 54.5
Inoculated 23.1 45.7 38.5 47.6
CP. 28-11 . Not Inoculated 32.0 38.7 26.0 36.72
Inoculated 29.2 39.2 24.0 37.4
CP. 28-19 . Not Inoculated 27.2 35.2 25.5 33.66
Inoculated 21.2 31.6 27.0 29.94
CP. 29-320 Not Inoculated 17.6 37.0 30.5 38.56
Inoculated 19.6 36.8 25.0 35.74
CP. 807 . . Not Inoculated 32.4 47.4
Inoculated 11.6 22.0
P.O.J. 213 . Not Inoculated 19.2 31.7
Inoculated 4.0 9.2
As these tests were conducted on a well-drained, fairly sandy soil, it is assumed
that the decreases from red rot were as low as would occur in any part of the Sugar
Belt. Much greater losses could be expected from red rot on soils not so well
drained or on black, heavy soils.
It should also be stated that a small red rot test was conducted with the new
variety CP. 29-116 in 1936. While the test was small, there was no indication that
this variety will be injured to any extent by the red rot disease in the seed cane.
GENERAL CONCLUSIONS
From the results given in this article, some rather definite statements from a
disease standpoint can be made regarding the varieties oi cane now being grown
commercially in Louisiana. It should be remembered, however, that these statements
apply only to the immediate future.
The variety Co. 281 is an extremely valuable cane and is now planted on a very
large scale in the State. It is the only cane that can be windrowed satisfactorily and
it is very evident that every planter must have a certain portion of his crop in
varieties that can be windrowed in seasons when windrowing is necessary. Unfor-
tunately Co. 281 has some very undesirable characteristics, one of which is its
extreme susceptibility to the mosaic disease. Even under good growing conditions in
the main part of the Sugar Belt, annual losses of 8 to 12 per cent can be expected
with this variety. Fortunately, however, there is no evidence that the los-es are
increasing from year to year. If the planters have been growing Co. 281 satisfactorily
during the past few years^and they have been doing so^there is no apparent
reason why they should not continue to do so. However, when the plant geneticist
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produces a good windrowing cane with other desirable characteristics, the Co. 281
cane will disappear from Louisiana as quickly as did the P.O.J. canes. Until that
time comes, Co. 281 will have its place on the Louisiana plantations and yields as
good as those in the past can apparently be expected.
The variety Co. 290 is injured to some extent by both mosaic and red rot but its
high yielding characteristics point to its culture in certain sections of Louisiana for
some time. As the mosaic spreads but slowly in this variety, attempts to control the
disease by rogueing and disease-free seed plots should be made.
The three newer varieties, CP. 28-11, CP. 28-19 and CP. 29-320, meet the
disease standards satisfactorily. None of them is affected seriously by mosiac.
CP. 28-19 is showing slightly greater red rot losses than at first but no serious
losses can be expected under field conditions except possibly occasionally on poorly
drained or black, heavy soils. CP. 29-320 may also suffer from red rot on such
soils.
CP. 29-116 is decidedly resistant, at present, to mosaic and red rot, and meets
the standards set for these troubles.
II. POSSIBLE MIGRATION OF SPORES OF RED ROT
FUNGUS IN CANE STALKS
R. E. Atkinson and C W. Edgerton
It is generally assumed that the fungus causing the red rot disease of sugar cane,
Colletotrichum ialcatum, travels along or through the fibrovascular bundles in the
cane stalk. Under ordinary conditions in the field the fibrovascular bundles of stalks
infected with the disease take on a deep red color. The disease breaks out of these
bundles in the form of red necrotic lesions, and then may spread through the softer
tissues of the internode. The red bundles may often be traced through several nodes
and internodes. The assumption that the fungus does travel through the bundles
seems to be a well-established fact. How the fungus travels through the bundles,
however, is not entirely clear.
From work carried on at the Louisiana Agricultural Experiment Station during a
period of more than twenty-five years, it is known that there are two distinct types
of spread of the red rot disease through a stalk. Ordinarily when a stalk of standing
cane is inoculated in the field during the summer, the disease will spread from
internode to internode slowly. It usually takes from two to four months for the
infection to show for more than two to three internodes away from the point of
inoculation. It is assumed that the spread of the disease under such circumstances is
due entirely to the growth of the mycelium through the fibrovascular bundles. On the
other hand, if stalks of a susceptible variety are cut at planting time in the fall and
planted after being inoculated with the red rot fungus, the disease will ordinarily
spread practically through the stalk in three to five days. The spread through the
stalk is much faster than would be expected from the growth of the mycelium. The
red rot symptoms which show in such stalks are also different from those in which
the disease has developed slowly.
In the fall of 1936, some tests were conducted with results which may help to
explain the observations which had previously been made. It has been demonstrated
that it is possible for the spores of the red rot fungus to be carried through the
bundles in the transpiration stream.
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The tests were started in October. In the first test, stalks were cut and inoculated
with a pure culture of the red rot fungus and then planted. Typical red rot symptoms
were observed after four days. In this period red areas developed as far as 48
inches from the point of inoculation. This means that the fungus had to travel at a
rate of at least one-half inch per hour. This is much faster than would be possible
for the mycelium to grow. Free hand sections through the red areas showed the
typical granular mycelium of the red rot fungus, and tissue cultures gave rise to
Colletotrichum falcatum. This experiment was repeated. Red areas 3 to 4 internodes
above the internode inoculated appeared after 5 days. These areas were cultured, and
C. falcatum was isolated. The apparently healthy tissue directly below or between
the red areas all gave rise to the red rot fungus, while only three out of thirty pieces
from below or between red areas produced red rot mycelium. As the fungus was not
commonly present in the tissues between the red areas, it seemed possible that the
spores were being carried through the vessels, lodging and germinating to produce
infection.
Cut stalks were again inoculated November 2 and on November 5 red areas
could be seen in split stalks as high as the fourth internode. The rate of spread was
calculated as one-fourth an inch per hour. Again free hand sections showed that
there was mycelium in the red areas.
In order to show definitely that spores could travel in the transpiration stream,
living stalks of CP. 807 cane with top leaves attached were placed in a crock
containing a spore suspension of Colletotrichum falcatum on November 14. The
lowest node was cut off under water. By the next day all the water in the crock
had been taken up by the plants or evaporated. On November 16 cultures were
made from the internodes of the stalks. Five large pieces of internode tissue about
one-half cubic inch in size were cut from each internode and incubated five days.
From the lowest internodes and the next above, 16 out of 25 pieces gave rise to red
rot mycelium, while 2 pieces out of 30 from the third and fourth internodes gave
rise to the fungus. Tissue cultures were also made from two stalks of the same test
on November 18. Red rot was present in 26 out of 30 of the lowest three internodes,
7 out of 20 of the fourth and fifth internodes, and was not present in 15 from the
sixth and seventh internodes.
A similar experiment was set up on November 21 in which Co. 290 cane was
used, and the water containing the spore suspension was not allowed to evaporate
completely. Thirteen stalks with tops intact were placed upright in the spore
suspension. At the same time twelve stalks were inoculated by puncture in the
second internode from the bottom and kept in the laboratory. Isolations from inter-
node tissue of three stalks from the spore suspension on November 23 showed that
red rot was present in the inoculated internode and in the first, second, and third
internodes above, but not in the fourth and fifth. The red rot was isolated with
less frequency from the upper internodes. Cultures made from two stalks inoculated
by puncture demonstrated that the organism was present in internode inoculated and
the second internode above in one stalk and in interode inoculated and the second
and fourth internodes in the other stalk.
That the tracheary vessels which transport water from the roots to the leaves
are open for great distances was proved by drawing Higgins' American India Ink,
a colloidal, non-diffusable dye, through stalks of cane with the aid of a vacuum
pump. While the basal node of some varieties resisted the passage of the ink, the
other nodes seemed to offer but little resistance and the ink was rapidly drawn
through pieces containing three or more nodes. The nodes of CP. 29-320 and
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CP. 29-116 offered considerably more resistance to the passage of the ink than did
those of some other varieties. In no case was the ink drawn through pieces of these
varieties containing more than one node.
A spore suspension of Colletotrichum falcatum was also drawn through cane
stalks with the vacuum pump. Spores came through long stalks very readily. The
spore suspension, after passing through the cane stalk, was examined and practically
the same concentration of spores was found as was in it before entering the stalk.
These tests show that it is possible for spores of Colletotrichum falcatum to travel
through the fibrovascular bundles and suggests strongly that this is what occurs
when cut stalks are inoculated at planting time.
III. IMMUNITY STUDIES WITH SUGAR CANE MOSAIC
I. L. Forbes, P. J. Mills, and C. W. Edgerton
The problem of acquired immunity in plants has long held the attention of plant
pathologists, but it is only recently that much consideration has been given the
subject in connection with virus diseases. In the last few years, however, it has
been shown that plants infected with one strain of a virus may become immune from
infection with other virus strains. For example, tobacco plants affected by ordinary
tobacco mosaic or by mild strains of this disease become immune to the aucuba
mosaic of tomato, which is caused by a severe strain of the tobacco-mosaic virus (1).*
It likewise has been shown that zinnia plants affected by ordinary cucumber mosaic or
by mild strains of this disease are immune from infection by a severe strain of cucum-
ber mosaic virus (3). Similarly, it has been found that trees having little peach dis-
ease are immune from yellows and trees having yellows are immune from little peach;
the two diseases are caused by closely related viruses, or possibly by strains of the
same virus (2). Other similar reports occur in the literature on virus diseases of plants.
It has been known for some time that there are a number of different mosaic
viruses in sugar cane in Louisiana (4). Some of these produce symptoms which are
strikingly different. Two of these strains which are known as the green mosaic and
the yellow mosaic are very common in the State. It is usually easy to recognize which
strain is present in a plant by the symptoms produced. Usually the stripes present on
the leaves of a plant affected by the yellow virus are so deficient in chlorophyll that
they are nearly white in contrast to the light green stripes characteristic of the green
mosaic. Usually during the summer while the plants are growing rapidly these
differences are marked. In the spring, however, or sometimes on young plants, the
stripes on the plants affected with the yellow virus contain enough chlorophyll so
that they resemble closely the stripes on plants affected with the green mosaic. Under
such conditions, then, it is not always possible, by symptoms alone, to say which
mosaic is present in a plant.
Both the yellow and green mosaic strains may occur in different plants of the same
variety. Both types were observed in the variety CP. 28-70 as early as 1932 (4)-
Whether these two viruses may occur together in the same plant has been uncertain,
although observations over a period of years seemed to indicate that they did not.
In the summer of 1936, inoculation tests were conducted to determine whether
plants showing symptoms of green mosaic are immune to the yellow mosaic, and also
whether those showing symptoms of yellow mosaic are immune to the green mosaic.
Plants showing the yellow mosaic symptoms were inoculated with virus from plants.
* Numbers in parentheses refer to "Literature Cited," at the end of this section.
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showing the green mosaic symptoms and plants with green mosaic were inoculated
with virus from plants showing the yellow mosaic symptoms.
The mosaic virus was obtained by grinding plants of CP. 28-70 showing yellow
mosaic and plants showing green mosaic in separate meat grinders which had been
previously sterilized in 60 per cent ethyl alcohol and then thoroughly washed in hot
water. The juice or virus was obtained from the ground material by pressure and
was collected in alcohol-sterilized bottles. An inoculation was made by dropping
one-half c.c. or more of virus into the spindle and pricking the closely encircling
leaves and leaf sheaths about 20 times with a previously sterilized fine needle in order
to carry the virus into the growing tissues of the plant. Plants were about 10 to 15
inches in height when first inoculated. The inoculations were usually made within
three hours after the viruses were extracted from mosaic plants.
On May 21, 1936, 128 stalks of CP. 28-70 showing yellow mosaic were inoculated
with the green virus and 150 stalks of the same variety showing green mosaic were
inoculated with the yellow virus. As checks, 50 healthy stalks of CP. 28-70 were
inoculated with the green virus and 50 were inoculated with yellow mosaic virus.
All of these plants were inoculated a second time with the same viruses on June 6.
Careful observations were made from time to time to determine whether or not
green mosaic plants developed any symptoms of yellow mosaic as a result of inocu-
lation with yellow mosaic virus, and, likewise, whether yellow mosaic plants con-
tracted green mosaic as a result of artificial inoculation with virus of green mosaic.
On July 7, 1936, all of the 150 green mosaic plants inoculated with yellow mosaic
virus still showed green mosaic, though a few of the plants showed some doubtful
yellow mosaic symptoms in new growth. Of the 128 yellow mosaic plants inoculated
with green mosaic virus, all showed yellow mosaic, although a few showed doubtful
green mosaic symptoms in new growth. Of the 50 healthy plants inoculated with
yellow mosaic virus, 34 showed yellow mosaic, 5 had mosaic symptoms which were
not as yet definite, and 11 plants were free from mosaic symptoms. In the other
check, of the 50 healthy plants inoculated with virus of green mosaic, 41 showed
mosaic apparently of the green type, although it was too early to say definitely
whether some might not develop yellow symptoms, 8 showed no mosaic, and 1 plant
was missing.
In October, 1936, the cane was planted in the field and the individual stalks staked
off in such a manner that the type of mosaic developing in the plants coming from
each stalk (seed piece) could be determined in the spring.
At planting time on October 15, 1936, seven of the 150 green mosaic stalks inocu-
lated with yellow mosaic virus were missing or dead. The remaining 143 stalks were
cut and planted in a 300-foot row. At the same time, twelve of the yellow mosaic
plants inoculated with green mosaic virus were missing or dead. The remaining 116
stalks were planted in a 300-foot row.
The healthy stalks which had been inoculated for controls were also planted. Of
the 50 healthy plants that had been inoculated with virus of green mosaic, one was
missing, two showed no mosaic, five showed yellow mosaic, and forty-two showed
green mosaic at planting time. Of the 50 healthy plants that had been inoculated
with yellow mosaic, two were missing, six showed no mosaic, three showed green
mosaic, and thirty-nine showed yellow mosaic. All stalks were planted October 13,
and a stake was placed after each stalk. For comparison, there was also planted 300
linear feet of apparently healthy CP. 28-70 on the same date.
All plants developing from the planted stalks were carefully watched during the
spring of 1937. Growth conditions early in the season were not very satisfactory
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and consequently the symptoms characteristic of yellow mosaic did not develop satis-
factorily until rather late.
On June 14, however, the mosaic symptoms had developed sufficiently so it was
possible to obtain reliable readings. The readings made on that date are briefly
summarized.
Check, healthy plants inoculated with green virus. All plants developing from the
42 stalks that showed green mosaic symptoms at planting time had definite green
mosaic symptoms. All developing from the five stalks that showed yellow mosaic
symptoms had yellow mosaic symptoms. All developing from the two healthy stalks
showed no mosaic symptoms.
Check, healthy plants inoculated with yellow virus. Yellow mosaic plants were
present in every stool developing from the 39 stalks that showed yellow mosaic
symptoms at planting time. All plants developing from the three stalks that showed
green mosaic symptoms at planting time had definite green mosaic symptoms. Plants
developing from four of the stalks that were healthy at planting time showed no
mosaic symptoms; plants from one showed green mosaic and plants from another
showed yellow mosaic symptoms.
Check, healthy plants not inoculated. Of the large number of stools in the row
planted with apparently healthy seed cane, eleven showed green mosaic, fourteen
yellow mosaic, and all the others no mosaic symptoms.
Green mosaic inoculated in plants with yellow mosaic. In every stool developing
from these stalks, there were some plants showing definite yellow mosaic symptoms.
Yellow mosaic inoculated in plants with green mosaic. Every plant developing
from these stalks showed green mosaic symptoms.
The evidence presented in this test shows rather definitely that (1) the viruses
responsible for the yellow and green symptoms are distinct; (2) that both viruses do
not occur in the same plant; and (3) that a plant affected by one virus is rendered
immune to the other one.
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